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Experimental 

Crystal data 

C 34 H 32 N 2 0 8 
M, = 596.62 
Monoclinic, P2i/c 
a = 11.4251 (13) A 
b = 7.8362 (8) A 
c = 32.041 (4) A 
/3 = 91.313 (8)° 

Data collection 

Bruker SMART APEXII area- 
detector diffractometer 

Absorption correction: multi-scan 
(SADABS; Bruker, 2008) 
Trni,, = 0.976, r max = 0.980 



V = 2867.9 (6) A 3 
Z = 4 

Mo Ka radiation 
fi = 0.10 mm~' 
T = 293 K 

0.25 x 0.22 x 0.2 mm 



27667 measured reflections 
7104 independent reflections 
3251 reflections with / > 2o(I) 
R in . = 0.083 



In the title compound, C 3 4H32N 2 0 8 , one of the pyrrolidine 
rings in the pyrrolizidine ring system adopts a twist 
conformation, whereas the other ring adopts an envelope 
conformation (C atom as flap). The five-membered ring in the 
indene ring system and the fused furan ring also adopt 
envelope conformations (C and O atoms as flaps, respec- 
tively). The /3-lactam ring makes dihedral angles of 23.41 (2) 
and 25.98 (2)°, respectively, with the attached methoxyphenyl 
and phenoxy rings. The molecular conformation is stabilized 
by an intramolecular O— H- ■ N hydrogen bond, generating 
an 5(5) motif. In the crystal, molecules are linked into C(12) 
chains running along the a axis by C— H- ■ O hydrogen bonds. 
The structure is further consolidated by weak intermolecular 
C— H- ■ -7T and tt-tt interactions [centroid-centroid distance = 
3.7987 (14) A]. 



Refinement 

R[F 2 > 2a(F 2 )] = 0.054 

wR(F 2 ) = 0.141 

5 = 0.99 

7104 reflections 



400 parameters 

H-atom parameters constrained 
Ap„ax = 0.26 e A~ 3 
Ap mi „ = -0.20 e A~ 3 



Table 1 

Hydrogen-bond geometry (A, °). 
Cg7 is the centroid of the C11-C16 ring. 



D-H-A 




D-H 


H- ■ A 


D-A 


D-H-A 


05-H5yl- ■ 


■N2 


0.82 


2.10 


2.638 (2) 


122 


C15-H15- 


■06' 


0.93 


2.56 


3.231 (3) 


129 


C12-H12- 


■CgT 


0.93 


2.95 


3.775 (3) 


149 



Symmetry codes: fi) x— 1, y, z\ (ii) — x 4- 1, y + \, — z - 



Related literature 

For general background to /S-lactams, see: Banik & Becker 
(2000); Brakhage (1998). For a related structure, see: Arun et 
al. (2003). For hydrogen-bond motifs, see: Bernstein et al. 
(1995). 



Data collection: APEX2 (Bruker, 2008); cell refinement: SAINT 
(Bruker, 2008); data reduction: SAINT; program(s) used to solve 
structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine 
structure: SHELXL97 (Sheldrick, 2008); molecular graphics: 
ORTEP-3 (Farrugia, 1997); software used to prepare material for 
publication: SHELXL97 and PLATON (Spek, 2009). 
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Supplementary data and figures for this paper are available from the 
IUCr electronic archives (Reference: PV2560). 
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Methyl 1 1 -hydroxy-9-[1 -(4-methoxyphenyl)-4-oxo-3-phenoxyazetidin-2-yl]-1 8- 
oxo-1 0-oxa-2-azapentacyclo[9.7.0.0 1 ' 8 .0 2 ' 6 .0 12 ' 17 ]octadeca-1 2(1 7),1 3,1 5- 
triene-8-carboxylate 

S. Sundaramoorthy, R. Rajesh, R. Raghunathan and D. Velmurugan 

Comment 

The role of ^-lactam antibiotics is well known (Banik & Becker, 2000). The most commonly used ^-lactam antibiotics for 
the therapy of infectious diseases are penicillin and cephalosporin (Brakhage, 1998). In view of potential applications, the 
crystal structure determination of the title /^-lactam derivative was carried out which is reported in this article. 

In the title compound (Fig. 1), the ^-lactam ring makes dihedral angle of 31.36 (1)° with the indene ring system. The 
maximum deviation of indene ring system is 0.212 (2) A for atom CI 9. The /^-lactam ring makes dihedral angles 
23.41 (15) and 25.98 (15)°, respectively, with the attached methoxyphenyl and phenoxy rings. The carboxylate group 
adopts an extended conformation with thetorsion angle C18 — C33 — 08 — C34 = 171.9 (2)°. The five-membered ring 
(C19/C20/C21/C26/C27) in the inden ring system and the fused furan ring (04/C17— C20) adopt envelope 
conformations, with C19 and 04 atoms deviating by 0.135 (2) and -0.221 (2) A, respectively, from the planes formed by 
the remaining atoms of the rings. In the pyrrolizidine ring system, the pyrrolidine ring (C18/C19/N2/C31/C32) adopts a 
C31-envelope conformation, with C31 deviating by 0.216 (2) A from the remaining ring atoms. The bond lengths and 
bond angles in the title compound agree with the corresponding bond lengths and angles reported for a closely related 
compound (Arun et al, (2003). 

The molecular structure of the title compound is stabilized by a strong 05 — H5A---N2 hydrogen bond, generating an 
S(5) motif (Bernstein et al., 1995). The H-atom bonded to C15 is involved in hydrogen bonding with atom 06 forming a 
C(12) chain running along the a axis (Tab. 1 & Fig. 2). A weak intermolecular C — H - n interaction involving the C12 — 
H12 group and the CI — C16 phenoxy ring is also observed. 

Experimental 

To a reaction mixture of 2-(hydroxy(l-(4-methoxyphenyl)-4-oxo-3-phenoxyazetidin -2-yl)methyl)acrylate (1 mmol), 
ninhydrine (1.1 mmol) and proline (1.1 mmol) were refluxed in methanol until completion of the reaction was evidenced 
by TLC analysis. After completion of the reaction the solvent was evaporated under reduced pressure. The crude reaction 
mixture was dissolved in dichloromethane and washed with water followed by brine solution. The organic layer was 
separated and dried over sodium sulfate. Filtering and evaporation of the organic solvent under reduced pressure were 
carried out. The product was separated by column chromatography using hexane and ethyl acetate (3: 7) as an eluent to 
give colorless solid. The product was dissolved in chloroform and heated for two minutes. The resulting solution was 
subjected to crystallization by slow evaporation of the solvent resulting in single crystals of the title compound suitable 
for XRD studies. 
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Refinement 

The H atoms were positioned geometrically with O— H = 0.82 A and C — H = 0.93, 0.96, 0.97 and 0.98 A for aryl, 
methyl, methylene and methyne H atoms, respectively, and constrained to ride on their parent atoms, with £/i S0 (H) = 
1.5C/ eq (methyl C/O) or 1.2 [/^(non-methyl C). 

Computing details 

Data collection: APEX2 (Broker, 2008); cell refinement: SAINT (Broker, 2008); data reduction: SAINT (Broker, 2008); 
program(s) used to solve structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine structure: SHELXL97 
(Sheldrick, 2008); molecular graphics: ORTEP-3 (Farrogia, 1997); software used to prepare material for publication: 
SHELXL97 (Sheldrick, 2008) and PLATON (Spek, 2009). 




Figure 1 

A perspective view of the molecule showing the thermal ellipsoids drawn at the 30% probability level. 
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Figure 2 

C — H - 0 and O — H---N interactions (dotted lines) in the crystal structure of the title compound viewed down the b axis. 



Methyl 1 1-hydroxy-9-[1-(4-methoxyphenyl)-4-oxo-3-phenoxyazetidin-2-yl]-18-oxo- 10-oxa-2- 
azapentacyclo[9.7.0.0'' 8 .0 2 ' 6 .0 12 ' 17 ]octadeca-1 2 (1 7),1 3,1 5- triene-8-carboxylate 



Crystal data 

C34H32N2O8 
M r = 596.62 
Monoclinic, P2\lc 
Hall symbol: -P 2ybc 
a = 11.4251 (13) A 
5 = 7.8362 (8) A 
c= 32.041 (4) A 
p= 91.313 (8)° 
V= 2867.9 (6) A 3 
Z = 4 

Data collection 

Bruker SMART APEXII area-detector 

diffractometer 
Radiation source: fine-focus sealed tube 
Graphite monochromator 
to and cp scans 

Absorption correction: multi-scan 

(SADABS; Broker, 2008) 
T mm = 0.976, r max = 0.980 

Refinement 

Refinement on T 72 
Least-squares matrix: full 
i?^ > laiF 1 )] = 0.054 
wi?(i^) = 0.141 



F(000) =1256 

£> x = 1.382 MgnT 3 

Mo ATa radiation, 1 = 0.71073 A 

Cell parameters from 1035 reflections 

6>= 1.3-28.3° 

fi = 0.10 mm- 1 

7=293 K 

Block, colourless 

0.25 x 0.22 x 0.2 mm 



27667 measured reflections 
7 1 04 independent reflections 
325 1 reflections with / > 2a(I) 
R mt = 0.083 

^max = 28.3°, 8 m i n = 1.3° 

fc = -15->15 
£ = -10-»10 
/ = -42^42 



5=0.99 
7 1 04 reflections 
400 parameters 
0 restraints 
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Primary atom site location: structure-invariant 

direct methods 
Secondary atom site location: difference Fourier 

map 

Hydrogen site location: inferred from 
neighbouring sites 



H-atom parameters constrained 
w = 1/KiV) + (0.0537P) 2 ] 

where P = (F 2 + 2F 2 )/3 
(A/(7) max < 0.001 
A/w = 0.26 e A" 3 
Apmm = -0.20 e A~ 3 



Special details 

Geometry. All e.s.d.'s (except the e.s.d. in the dihedral angle between two l.s. planes) are estimated using the full 
covariance matrix. The cell e.s.d.'s are taken into account individually in the estimation of e.s.d.'s in distances, angles and 
torsion angles; correlations between e.s.d.'s in cell parameters are only used when they are defined by crystal symmetry. 
An approximate (isotropic) treatment of cell e.s.d.'s is used for estimating e.s.d.'s involving l.s. planes. 
Refinement. Refinement of F 2 against ALL reflections. The weighted i?-factor wR and goodness of fit S are based on F 2 , 
conventional 7?-factors R are based on F, with F set to zero for negative F 2 . The threshold expression ofF 2 > a{F 2 ) is used 
only for calculating 7?-factors(gt) etc. and is not relevant to the choice of reflections for refinement, ^-factors based on F 2 
are statistically about twice as large as those based on F, and R- factors based on ALL data will be even larger. 



Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A 2 ) 





X 


y 


z 


it * n t 


CI 


0.5692 (2) 


0.7918 (3) 


0.02316 (7) 


0.0411 (6) 


C2 


0.4969 (2) 


0.7168 (3) 


-0.00647 (7) 


0.0494 (6) 


H2 


0.4337 


0.6513 


0.0018 


0.059* 


C3 


0.5175 (2) 


0.7380 (3) 


-0.04839 (8) 


0.0523 (7) 


H3 


0.4682 


0.6878 


-0.0683 


0.063* 


C4 


0.6120 (2) 


0.8343 (3) 


-0.06043 (7) 


0.0484 (6) 


C5 


0.6846 (2) 


0.9091 (3) 


-0.03100 (7) 


0.0513 (7) 


H5 


0.7482 


0.9738 


-0.0394 


0.062* 


C6 


0.6638 (2) 


0.8886 (3) 


0.01066 (7) 


0.0469 (6) 


H6 


0.7130 


0.9396 


0.0305 


0.056* 


C7 


0.5862 (3) 


0.7665 (4) 


-0.13225 (9) 


0.0926(11) 


H7A 


0.5981 


0.6474 


-0.1266 


0.139* 


H7B 


0.6184 


0.7943 


-0.1588 


0.139* 


H7C 


0.5038 


0.7911 


-0.1328 


0.139* 


C8 


0.6332 (2) 


0.7868 (3) 


0.10200 (7) 


0.0416 (6) 


H8 


0.6557 


0.9058 


0.1071 


0.050* 


C9 


0.53063 (19) 


0.7311 (3) 


0.12942 (7) 


0.0420 (6) 


H9 


0.5417 


0.6144 


0.1397 


0.050* 


C10 


0.4546 (2) 


0.7338 (3) 


0.08915 (8) 


0.0478 (6) 


Cll 


0.4395 (2) 


0.7776 (3) 


0.19371 (7) 


0.0412 (6) 


C12 


0.4698 (2) 


0.8218(3) 


0.23396 (8) 


0.0511 (6) 


H12 


0.5336 


0.8928 


0.2394 


0.061* 


C13 


0.4048 (2) 


0.7598 (3) 


0.26613 (8) 


0.0564 (7) 


H13 


0.4247 


0.7892 


0.2935 


0.068* 


C14 


0.3106 (2) 


0.6547 (3) 


0.25828 (8) 


0.0563 (7) 


H14 


0.2671 


0.6127 


0.2802 


0.068* 


C15 


0.2813(2) 


0.6123 (3) 


0.21807 (8) 


0.0542 (7) 


H15 


0.2174 


0.5412 


0.2127 


0.065* 


C16 


0.3446 (2) 


0.6730 (3) 


0.18552 (7) 


0.0478 (6) 


H16 


0.3239 


0.6441 


0.1582 


0.057* 


C17 


0.73901 (19) 


0.6701 (3) 


0.10020 (7) 


0.0381 (5) 
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Atomic displacement parameters (A 2 ) 




U n U 22 


LP 3 




U 13 


U 23 


CI 


0.0358 (14) 0.0458 (14) 


0.0416(14) 


0.0071 (11) 


-0.0018(11) 


0.0055 (11) 



Acta Cryst. (2012). E68, o2200-o2201 SUp-5 



supplementary materials 



Cz 


A nifli /1 CA. 

0.03y3 (13) 


A AC7C /1 AA 

0.03 /3 (lo) 


A AC 1 O 

U.Uj lz 


CA CA 

(15) 


A AA1 C /1 OA 

— 0.0033 (lz) 


A AAO, 0/1 OA 

— 0.003o (lz) 


A AACA /1 OA 

0.0030 (lz) 


C3 


a ncn / 1 oa 

0.03ZZ (lo) 


A AC7A ( 1 TA 

0.U3 /y (i /) 


A (\A AO 

U.(J4oz 


/1 CA 

(15) 


A AAC7 /1 1A 

—0.003 / (13) 


A A 1 AO / 1 1 A 

— O.OIOz (13) 


A AAC A / 1 OA 

—0.0034 (lz) 


C4 


A AC en / 1 oa 

o.oroy (io) 


A AC AA ( 1 CA 

0.03U0 (13) 


A A1AO 

o.D3yz 


/ 1 A A 

(14) 


A AAO O /I 1\ 

O.OOzo (13) 


A AAAC /1 OA 

0.0003 (lz) 


A AAAO /1 1 A 

0.0003 (11) 


C3 


A AC 1 £ / 1 T\ 
(J. ID 16 (1 /) 


A AC C A (\ AA 
U.(J33y (lo) 


A A/1 A/1 

U.U404 


/1 CA 

(15) 


A AAOC /1 1A 

—0.0003 (13) 


A AAAA /1 OA 
0.0000 (13) 


A AAC7 /1 OA 

0.003 / (1Z) 


C6 


A A/1 CC /1 AA 
0.0433 (16) 


A AC1 A / 1 AA 

(J.U33U (lo) 


A A/1 1 A 

u.u4iy 


/1 A\ 

(14) 


A AAC A /1 OA 

—0.0030 (lz) 


A AA/1 0/1 OA 

—0.0043 (lz) 


A AA1 "7/1 OA 

0.001 / (lz) 


C / 


A 1 OA /OA 

O.lzy (3) 


A AAA (1 A 

u.uyy (3) 


A ACA1 

0.0303 


/1 OA 

(18) 


A ATI /OA 

— O.Oz / (z) 


A AA 1 C / 1 AA 

—0.0013 (iy) 


A A 1 H A / 1 H\ 

—0.01 /4 (1 /) 


si) 
Co 


A AnO /I /I A 

0.03 /o (14) 


A A/1 AO /1 CA 

u.04yz (13) 


A A170 

0.03 /o 


( \ OA 

(12) 


A AAO 1 /1 1 A 

0.00Z1 (11) 


A AA1 O /1 1 A 
0.001Z (11) 


A AA 1 A /I 1 A 

o.ooiy (ii) 


cy 


A A1Q1 /1 CA 

0.03o3 (13) 


A A/1 AA /1 /I A 

U.U4oy (14) 


A A/1 1 A 
0.0410 


/1 Q A 

(13) 


A AA 1 O /1 1 A 

0.001Z (11) 


A AAO"C / 1 1 A 

0.00/3 (11) 


A AAAC /1 1 A 
0.0003 (11) 


CIO 


A Aim / 1 *7A 

0.03y3 (1 /) 


A AC1/I / 1 AA 

U.U334 (lo) 


A ACAO 

O.OjOo 


(\ CA 

(15) 


A AA/1 A /1 OA 

0.0046 (lz) 


A AA1 O /1 OA 

0.0030 (13) 


A AA 1 A /1 OA 

o.ooiy (iz) 


Cll 


A A1 CO / 1 CA 

0.0330 (13) 


A A/1T7 /1 /1A 

U.04z / (14) 


A A A C C 

0.0433 


/1 A\ 

(14) 


A AAC 1 / 1 1 A 

0.003 1 (11) 


A AAOT / 1 1 A 

0.000/ (11) 


A AAAA /1 1 A 

o.oooy (ii) 


Clz 


A A/1 C*7 /1 AA 

0.043 / (16) 


A ACCO (A AA 
0.033Z (16) 


A ACO A 

0.03Z4 


/1 AA 

(16) 


A AAT C /1 OA 

—0.0033 (lz) 


A AAAO /1 OA 

—0.0003 (13) 


AA110 /11A 

—0.0113 (13) 


f 1 1 

C13 


a aac /oa 
0.063 (z) 


A AA 1 A / 1 OA 

(J.Uolo (lo) 


A A A O 1 

0.04Z1 


/1 CA 

(15) 


A AAAC /1 CA 

o.ooyj (i3) 


A AAA/1 /1 A\ 

—0.0004 (14) 


A AACA /1 OA 

—0.0036 (13) 


C14 


A acao / 1 OA 
0.03y3 ( ly) 


A AC AO / 1 TA 
(J.U300 (1 /) 


A AC1 C 

0.0333 


/1 TA 

(17) 


A AA*7C /1 A\ 

0.00/3 (14) 


A A 1 C7 /1 A A 

0.013 / (14) 


A AACA / 1 OA 

0.0036 (13) 


Cl3 


A A/I AA / 1 AA 

0.0406 (lo) 


A AAOA /1 OA 

(J.Uozo (lo) 


A ACAA 

o.03yy 


/ 1 *7A 

(17) 


A AAC O / 1 1 A 

—0.0030 (13) 


A f\f\H1 /1 1A 

0.00/3 (13) 


A AAA/1 /1 A\ 

—0.0004 (14) 


C16 


A A1 *7A / 1 CA 

0.03 /U (13) 


A AA1 A / 1 AA 

U.0o3(J (lo) 


A A/1 1 /I 

0.0434 


/1 /1A 

(14) 


A AA 1 A / 1 O A 

0.0010 (lz) 


A AAA*7 /1 OA 

-0.000 / (lz) 


A AAO A / 1 O A 

—0.0036 (lz) 


CI / 


A AO A A / 1 /I \ 

0.0344 (14) 


A A/1AO /1 /1A 

O.U4oo (14) 


A A') Tl 1 

0.0331 


(A OA 

(12) 


A AAA A / 1 1 A 

0.0000 (11) 


A AA 1 A / 1 AA 

o.ooiy (io) 


A AA1 1 /1 AA 

—0.0011 (10) 


fig 

Clo 


A A111 /1 OA 

0.0333 (13) 


A A/1 AA / 1 1A 

U.U4(Jo (13) 


a Am 
0.03Z / 


/1 1 A 


A AA1 A /1 AA 

—0.0010 (10) 


A A A 1 O / 1 AA 
0.001Z (10) 


A AAO/1 /1 AA 

— 0.00z4 (10) 


pin 

ciy 


a ni aa /1 /i a 
0.0360 (14) 


A A/1 /I 1 ( \ A A 

(J. 0441 (14) 


a nm 
0.03Z / 


/I OA 

(12) 


A AAAC /1 AA 
0.0003 (10) 


A AA1 O / 1 A\ 
0.001Z (10) 


A AA1 H /1 AA 

—0.001 / (10) 


CzO 


A A') C7 / 1 A A 
0.033 / (14) 


AA/IO.1 /1/1A 

(J.04z4 (14) 


A A A O O 

0.04zo 


/1 lA 

(13) 


A AAOO /1 1 A 

— O.OOzz (11) 


A AAAO / 1 1 A 

—0.0003 (11) 


A A A 11 / 1 1 A 

—0.0013 (11) 


/~10 1 
Czl 


A A/1 A/1 / 1 AA 

0.0464 (lo) 


A CY1H A (\ 1\ 

U.U3 /4 (13) 


A AIOO 

o.o3yy 


/1 "2A 

(13) 


A AA1 O /1 1 A 

0.003c (11) 


A AAO*7 / 1 1 A 

0.00Z / (11) 


A AAOA /1 AA 

—0.0030 (10) 


czz 


A ACOA / 1 CA 
0.030O (lo) 


A AC AO /1 AA 

U.U3(J0 (lo) 


A A/1 O/l 

0.04y4 


/1 CA 

(15) 


A AA 11 /1 1A 

0.001 / (13) 


A A A 1 A /1 A A 

—0.0016 (14) 


A A1 1 O /I OA 

—0.01 13 (lz) 


Cz3 


A A*70 /OA 
0.0 /Z (Z) 


A A*7A /OA 
(J.U/U (Z) 


A A/1 *7 1 

0.04/1 


/1 AA 

(16) 


A AAC 1 /1 AA 

0.0031 (16) 


A AAAC /1 CA 

—0.0003 (13) 


A A 1 AO /1 O A 
— O.OiyZ (13) 


Cz4 


A AAA /OA 

(J. (Joy (Z) 


A ATO /OA 

(J. (J /o (z) 


A A A TO 

0.04 11 


/1 AA 

(16) 


A A1 OA /1 AA 

O.Olzo (16) 


AA111 /1CA 

0.0133 (13) 


A AAOO /1 A\ 

—O.OOoo (14) 


/~io r 

CZ3 


A A/1 *7A / 1 TA 
(J.(J4 /0 (1 /) 


A AA*7A /1 OA 

U.Uo /O (lo) 


A AC 1 C 

0.03 13 


/1 AA 

(16) 


A AAOO /1 1\ 

O.OOoo (13) 


A AAOO /1 OA 

O.OOoz (13) 


A A A 1 O /1 0 A 
— 0.001Z (13) 


/""OA 

Czo 


A A/1 1 A /1 AA 

0.0430 (lo) 


A A/1 *7A / 1 CA 
(J.U4 /(J (13) 


A A1 OC 

0.03o3 


(13) 


A AA*70 /1 1 A 

0.00 /o (1 1) 


A AAOA / 1 1 A 
0.0036 (11) 


A AA1 A /1 1 A 

—0.0010 (11) 


Cz/ 


A A1 A'} / 1 CA 

0.0363 (13) 


A ACOI /1 CA 

U.U3Z3 (13) 


A A A C 1 

0.043 1 


C\ A\ 

(14) 


A A A 1 O / 1 1 A 

O.OOlo (11) 


A A A 1 A / 1 OA 

— o.ooiy (12) 


A A A 11 / 1 1 A 

—0.0011 (11) 


CZO 


A A/OI / 1 A A 

(j.oozz (iy) 


A AAO /OA 

o.uyz (z) 


A A/1 1 A 

0.0416 


(\ CA 

(15) 


A AAOA /1 AA 

o.oooy (16) 


A A1 1 A /1 OA 
— 0.01 ^ (13) 


A AAOA /1 CA 

o.oooy (13) 


czy 


A AAA /OA 

u.uyo (3 ) 


A A*70 /OA 

(J.U /o (z) 


A A/1 "2 C 

0.0433 


/1 AA 

(16) 


A AA/1 A / 1 OA 

—0.0044 (lo) 


A A1 *7A /1 CA 

—0.01 lb (13) 


A AAA7 /1 /I A 

—0.000/ (14) 


C30 


A AAO /OA 

0.063 (z) 


A A'TCT /1 AA 

(j.o /3 / (iy) 


A A11A 

0.033y 


(13) 


AA11A/1CA 

0.01 1 6 (13) 


A AA*7A /1 OA 

0.00/6 (lz) 


A AAOA /1 OA 
— 0.00Z0 (13) 


C31 


A AO AO / 1 CA 

U.U3yo (13) 


A ACAC /1 CA 

U.U303 (13) 


A A1 1 /I 

0.0334 


/1 OA 

(12) 


A AAAO /1 OA 

— 0.006z (lz) 


A A A A C / 1 1 A 
0.0043 (11) 


A A A A A / 1 1 A 

—0.0040 (11) 


C3z 


A A/I O 1 / 1 CA 

(J.(J431 (13) 


A ACA1 /1 CA 

(J.03(J3 (13) 


A A1 A A 

0.0340 


/1 OA 

(12) 


A A A 1/1 / 1 1 A 

—0.0014 (11) 


A AA1 A / 1 AA 

0.0034 (10) 


A AAC C / 1 AA 

—0.0033 (10) 


/~io o 
C33 


A A/1 0*7 /1 CA 

0.04Z / (1 3) 


A A/1 /I A / 1 /I A 

U.U440 (14) 


A A1A/1 

0.0364 


<\ "2A 

(13) 


A AA1 1 /1 1 A 

—0.0013 (11) 


A AAA7 /1 1 A 
0.000/ (11) 


A AAOA /1 1 A 

— O.OOzO (11) 


PI /I 

C34 


A ACCO / 1 AA 

(j. 1)330 (iy) 


A AOO /OA 

U.Uoo (z) 


A (\(^A 1 

0.0643 


/1 OA 

(18) 


A ni CO /1 AA 

— 0.033y (16) 


A AAO 1 /1 A A 

O.OOzl (14) 


A A 1 A 1 /1AA 
0.0101 (16) 


XT 1 

Nl 


A AT O C / 1 0\ 

0.0325 (12) 


A A/CO C / 1 yl \ 

0.Uoz5 (14) 


A A A AT 

0.0403 


/ 1 1 A 

(11) 


A AAO A /AA 

0.0034 (9) 


A AAA/T /C\\ 

-0.0006 (9) 


A AAOO /AA 

0.0083 (9) 


XTO 

JNz 


A A/1 C 1 / 1 "3 \ 

0.0451 (13) 


A ACOT /1 OA 

U.03Z/ (lz) 


A A1 O A 

0.03Z0 


/1 AA 

(10) 


0.0002 (10) 


A A A 1 1 /n\ 

-0.0013 (9) 


A AAO C 
0.0023 (9) 


p, 1 


a AO/1 Z il £\ 
0.0V43 (lo) 


A AOO C /1 A A 

U.Uoz3 (14) 


A (\A(\A 

0.0404 


/1 AA 

(10) 


A AO TO / 1 1 \ 

0.023 o (11) 


A AAAC / 1 A\ 
0.0003 (10) 


A A A 1 A iC\\ 

—O.OOiy (y) 


Uz 


0.0303 (lz) 


A AOAO /1 /1A 

O.Uooo (14) 


A AAQA 

0.0636 


(\ OA 

(12) 


A AA/1 1/1 f\\ 

—0.0041 (10) 


A A A 1 O id\ 

0.0012 (y) 


A AAO-I /I AA 

0.0034 (10) 










f 1 OA 


—0 0097 


0 01 74 (Q} 
v.yj i / h \y j 


—0 OOSQ ^8"! 

U.UUJ7 V / 


04 


0.0334 (9) 


0.0449 (10) 


0.0502 


(9) 


-0.0012 (7) 


-0.0027 (7) 


-0.0069 (8) 


05 


0.0636 (12) 


0.0470(11) 


0.0543 


(10) 


-0.0104 (9) 


0.0041 (10) 


0.0032 (8) 


06 


0.0409 (12) 


0.1050 (16) 


0.0618 


(12) 


0.0020(11) 


-0.0062 (9) 


-0.0172(11) 


07 


0.0787 (15) 


0.0973 (15) 


0.0402 


(11) 


-0.0351 (11) 


-0.0028 (9) 


0.0131 (10) 


08 


0.0526 (12) 


0.0825 (13) 


0.0471 


(10) 


-0.0282 (10) 


-0.0061 (9) 


0.0101 (9) 



Geometric parameters (A, ") 



CI— C2 1.376 (3) C18— C19 1.593 (3) 

CI— C6 1.387 (3) C19— N2 1.449(3) 

CI— Nl 1.410(3) C19— C27 1.547 (3) 

C2— C3 1.379 (3) C19— C20 1.572 (3) 
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C2 — Hi 


0.9300 


C3 — C4 


1 nA /o \ 

1.379 (3) 


C3 — H3 


A AO A A 

0.9300 


C4 — 05 


1 no /o\ 

1.373 (3) 


C4 — Ol 


1 1 "7 A /O \ 

1.374 (3) 


C5 — C6 


1 O T 1 /O \ 

1.371 (3) 


C5 — H5 


A AO A A 

0.9300 


C6 — H6 


A AO A A 

0.9300 


C7 — Ol 


1.393 (3) 


C7 — H7A 


0.9600 


C7 — H7B 


0.9600 


C7 — H7C 


0.9600 


C8 — Nl 


1.475 (3) 


C8 — C17 


1.518 (3) 


C8 — C9 


1.543 (3) 


C8 — H8 


A A OA A 

0.9800 


C9 — 03 


1 /I A A ZO\ 

1.409 (3) 


C9 — CIO 


1 CO A /O \ 

1.539 (3) 


C9 — H9 


A AO AA 

0.9800 


CIO — 02 


1 O A A /O \ 

1.209 (3) 


P 1 A TvT1 

CIO — Nl 


1 O /I /O \ 

1.364 (3) 


pil P 1 o 

Cll — C12 


1 O "71 /O \ 

1.372 (3) 


Cll — C16 


1.379 (3) 


Cll — 03 


1 o o o /o \ 

1.383 (3) 


ri i ^ p | o 

C12 — C13 


1 no /o\ 

1.373 (3) 


Cl2 — Hl2 


A AO AA 

0.9300 


Cl3 — Cl4 


1 O "7 A /O \ 

1.374 (3) 


C13 — H13 


A AO A A 

0.9300 


C14 — C15 


1 o z:c /o \ 

1.365 (3) 


f • i a T T 1 /I 

C14 — H14 


A AO A A 

0.9300 


C15 — C16 


1 O o /o \ 

1.368 (3) 


C15 — H15 


A AO A A 

0.9300 


C16— H16 


0.9300 


CI 7— 04 


1.436 (3) 


C17 — C18 


1.546 (3) 


pi i i-i tti n 

C17 — H17 


A A O AA 

0.9800 


pi i o /"i o •■> 

C18 — C33 


1.526 (3) 


p 1 O z" 1 1 O 

C18 — C32 


1 c o o /o \ 

1.533 (3) 


C2 — CI — Co 


119.6 (2) 


pi /-» f ■* \ XT 1 

C2 — CI — Nl 


1 O 1 A /0\ 

121.4 (2) 


C6 — CI — Nl 


1 1 A A / O \ 

H9.0 (2) 


CI — C2 — C3 


1 O A C / O \ 

120.5 (2) 


CI — C2 — Hi 


1 1 A O 

119.8 


C3— C2— H2 


119.8 


C2— C3— C4 


119.4 (2) 


C2— C3— H3 


120.3 


C4— C3— H3 


120.3 


C5— C4— 01 


115.1 (2) 



p o a r\c 

C20 — 05 


1 IOC /1\ 

1.385 (3) 


/"(OA yl 

C20 — 04 


1 /in /o \ 

1.427 (3) 


po i 

CzO — Lz 1 


1 A AC /O \ 

1.495 (3) 


Czl — Czo 


1.384 (3) 


PO. 1 POO 

Czl — Czz 


1 O O /I /"O \ 

1.384 (3) 


/■ t -\ -\ po o 

Czz — C23 


1 O /" o /o \ 

1.368 (3) 


rtll TTOO 

Czz — Hzz 


A AO A A 

0.9300 


p o o po /i 

Cz3 — Cz4 


1 O O 1 / A \ 

1.381 (4) 


Cz3 — Hz3 


0.V300 


• o /i P O C 

Cz4 — Cz5 


1 O OA /O \ 

1.380 (3) 


P O /I T TO. >l 

Cz4 — Hz4 


0.9300 


C25 — C26 


1 O OzT /o \ 

1.386 (3) 


ri^C TTO c 

Cz5 — Hz5 


A AO AA 

0.9300 


C26 — C27 


1.469 (3) 


C27 — 06 


1 OA/' /O \ 

1.206 (3) 


f ' O O A 

C28 — C29 


1 AHA { A \ 

1.4/4 (4) 


Czo — Nz 


1 yl A 1 /O \ 

1.491 (3) 


no T TO/ O A 

Czs — Hz 8 A 


A AT AA 

0.9700 


/no.0 TTion 

C28 — H28B 


A AT A A 

0.9700 


C29 — C30 


1 CAO { A\ 

1.503 (4) 


Ci9 — Hi9A 


A AT A A 
0.9 /UU 


Ci9 — Hi9B 


A AT AA 

0.9700 


C30 — C3l 


1.531 (3) 


/t>A T TO A A 

C30 — H30A 


A AT A A 

0.9700 


C30 — H30B 


A AT AA 

0.9700 


pi 1 MO 

L31 — JNz 


1 A OO /O \ 

1.483 (3) 


C31 — C32 


1.521 (3) 


1 TTO 1 

C31 — H31 


A AOAA 

0.9800 


C32 — H3iA 


A AT A A 

0.9700 


POO TTlin 

C32 — H32B 


A AT A A 

0.9700 


C33 — 07 


1.186 (2) 


C33— 08 


1.327 (3) 


C34— 08 


1.453 (3) 


C34— H34A 


0.9600 


C34— H34B 


0.9600 


C34— H34C 


0.9600 


05— H5A 


0.8200 



05— C20— C21 111.76(19) 

04— C20— C21 113.51(18) 

05— C20— C19 112.18(17) 
04— C20— C19 106.39(17) 
C21— C20— C19 104.65 (18) 
C26— C21— C22 120.2 (2) 
C26— C21— C20 110.86(19) 
C22— C21— C20 128.9 (2) 
C23— C22— C21 118.2(3) 
C23— C22— H22 120.9 
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z" 1 c a p o 

C5 — C4 — C3 


1 1A A /1\ 

1Z0.4 (Z) 


Ol — C4 — C3 


11/1 /~ /i\ 

124.6 (2) 


p /- /if P /I 

Co — C5 — C4 


1 1 /1\ 

120.2 (2) 


Co — C5 — H5 


i ia n 

119.9 


C4 — C5 — H5 


i i a n 

119.9 


C5 — C6 — CI 


120.0 (2) 


C5 — C6 — H6 


1 a 

120.0 


p i / i /_ TT/; 

Ll — Co — Ho 


1 1 A A 

120.0 


Ol — C7 — H7A 


1 AA C 

109.5 


Ol — C7 — H7B 


1 AA C 

109.5 


TT*7 A "7 TTTTi 

H7A — C7 — H7B 


109.5 


Ol — C7 — H7C 


1 AA C 

109.5 


TT*7 A /~"< "7 Tn/^ 

H7A — C7 — H7C 


1 AA C 

109.5 


t r -7 r-> p^ TTn/"" 

H7B — C7 — H7C 


1 A A C 

109.5 


Nl — C8 — C17 


11/1 C A / 1 ON 

114.50 (18) 


N 1 — C8 — C9 


A A / 1 T\ 

86.40 (17) 


pn po pa 

ci / — Co — cy 


i n or / 1 a\ 
11 /.85 (19) 


XT 1 i~<0 T TO 

N 1 — C8 — H8 


ill A 

111.9 


/- ' 1 ™ o T TO 

Cl7 — C8 — H8 


111.9 


/"I (\ p o TTO 

C9 — C8 — H8 


111.9 


03 — C9 — CIO 


1 OA O ZO\ 

120.2 (2) 


r~\o /Ti r^o 

03 — C9 — Co 


1 1 yl n / 1 A\ 

114.22 (19) 


CIO — C9 — C8 


86.58 (17) 


03 — C9 — H9 


1 1 1 r> 
111.2 


pin pn T_jri 

CI (J — C9 — H9 


1 1 1 o 

lll.z 


C8 — C9 — H9 


111.2 


/~\o /"i i a "\ti 

02 — C 1 0 — N 1 


132.7 (2) 


02 — C 1 0 — C9 


136.7 (2) 


xt 1 /" i /i pa 

Nl — CIO — C9 


aa ^ ni 

90.6 (2) 


Cl2 — Cll — Cl6 


120.6 (2) 


C12 — Cll — 03 


1 1 T 1 ZO\ 

117.1 (2) 


p 1 /: n i r\~i 

C16 — Cll — 03 


1 OO T 

122.3 (2) 


nil rin nl 1 

Cll — C12 — C13 


1 1 A 1 ni 

119.1 (2) 


p 1 1 p 1 i-\ in i 

Cll — C12 — H12 


120.4 


p 1 O p 1 T T 1 1 

C13 — C12 — H12 


120.4 


p i r\ p 1 O P 1 /I 

C12 — C13 — C14 


120.6 (2) 


m rii i u i *3 

Clz — C13 — HI 3 


1 1 A H 
119. / 


p i ^ p -i -> T T 1 O 

C14 — C13 — H13 
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Hydrogen-bond geometry (A, °) 










Cgl is the centroid of the CI 1-C 16 ring. 
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Symmetry codes: (i)x-\,y, z; (ii) -x+\,y+\l2, -z+1/2. 
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